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(54) rUflPABJMNECKAH AOPHHPYtOmAfl 
rO/lOBKA 

(57) H3o6peTeMwe othocmtca k h e4>Te ao 6 w Ba- 
•omePi npoM-CTM m npeAHa3M3MeHo ai« 6ype- 

HMfl M 3KCn/iyaTaUMM BOAflHblX, He<j>T3HblX M 

ra308ux cKBaxMH. Ue/ib - noBbuueHwe 3<t>4>ex- 

TMBHOCTM pa60Tbt fMApaB/lMMeCKOM AOpHWpyK)- 

mew ro/iOBKH 3a cseT o6ecne4eHM« 
CTa 6m/i m 3 a um m nonoxeHwa noABMXHux cexTO- 

pOB BO BpeMA paGOTM. A«« 3T0r0 BepXMMM M 



HMXHMW TOpUW nOABWXHUX CeXTOpOB BbinO/1- 

HeHbi b npoAO/ibHOM ceneHMM rnApaB/wMecxoi/i 
AopHnpyK>mert ro/iOBKM c oxpyrneHMeM no pa- 
Anycy. paBHOMy no/tOBMne a^mhw noABMXHO- 
ro cexTopa b npoAO/tbHOM ceneMMM c ueHTpoM 
a paBHoyAaneHHO^ ot sepxHero m Huxnero 
topuob cexTopa nwxe. MaxcMManbHbiM Awa- 
Meip b nonepeMHOM ceneHMn pa6oHe* noBep- 

XHOCTM CeKTOpOB BWnO/lMGH Ha pSCCTOflHMM . 

onpeAenaeMOM no MaTeManmecKO^ <t>-ne. ot 
oepxHux TopuoBcexTopoB. rioc/ieAHne b pa6o- 
m6m no/ioxentiH nepeMetMaiOTcn 6e3 nepexo- 
cob. hto C03AaeT HaMBbiroAHeMUine yc/iOBwa 
pa6oTw cexTopoB m ynpyrow Tpy643TO* am3<|>- 
parMbi. yMeHbiuaeT oceaue w paA^a/ibHwe na- 
rpy3xw na neranw ro/iosxii w HKT. Ha xotopwx 
cnycxaeTCJi ro/iosxa, m noswiuaeT xanecTBO t 
pacujwpfleMoro n/iacTbipa b o6c3ahow rpy6e. 
BbinonneHMe topuob cexTopoB no paA^ycy mc- 

K/1K)M36T 3aK/IMHMBaHHe M 06p330B3HMe XO/lb- 

ueBoro 333opa MexAy cexTOpaMM w <J>/i3HueM 
b c/iynae noBopota cexTOpoe. 3 wn. 



H3o6peTeHne othocmtcr k He<t>TeAo6biBa- 
KHMe* npoMwiuneHHOCTM, e m3cthoctm k 6ype- 

HMK> M 3KCn/iyaT3UMM BOA»MblX, He<t>T$IHUX M 

ra30Bux CKBaxMH ana ycT3H0BKM nepexpuas- 
jenen b cxb3xmh3x c ue/ibio bocctshobjighmh 
repMeTMHHOCTM oScsahwx ko/iohh. 

Ue/ibio M3o6peTeHM« flB/iaeica noauiue- 

HMe 3<t)<J>eKTMBH0CTM pa60Tbl rHAp3B/H4MeCXOM 

AOpHupyiomeu ronoBxn 33 cmct o6ecneMeHn« 
CTa6nnn3aunn no/ioxeHM* noABw^Hbix cexTo- 

POB BQ BpeMR pa60Tbi. 

Ha 4>nr. 1 cxeMaTMMHO npeACTaaneHa tma- 
paa/iwHecxafl AopHMpyK)iua« ro/iOBxa. nonepen- 
HbiM pa3pe3; Ha 4>wr. 2 - to xe. c noBepHyTWMM 
cexropaMn a pa60MeM nonoxeHwn; na <J>nr. 3 - 
cxeMa cm/1. AeMCTByiomux na cexTop. 



rnAP3B/ii4Mecxa» AOpHMpyM3iMa« ro/ioaxa 
MMeeT nonyio ujTanry 1. na KOTOpyio OAeTa 
ynpyras? Tpy6M3Taji AM3<J>p3rMa 3. MexAy 
4>/iaHuaMM 2 noMemeHw noABHXHue cexTopa 
4. BepxHMH m hmxhmm Topuw cexTopoB. npM- 
/ieraK>mne x $/iaHuaM. ewno/iHeHW b npOAO/ib- 
hom ceneHMM AopHMpyioiqePi to/iobkh co 
cxpyrneHueM no paA^ycy. paBHOMy no/ioBMHe 
AnnHbi cexTopa b npoAO/ibHow n/iocxocTM c 

MeHTpOM B p3BHOyA3/l6HHOM OT BepXHCfO M 

HMXHero topuob noABMXHoro cexTopa Tonxe. 
a MaKCMManbHbiw A^dMeTp a nonepeMHOM ce- 
neHnn rnAP3BnMHecxoM AopHnpyK>mew ro/io- 
b k n pa6oneM noaepxHocTn cexTopoB. 

KOHT3KTVipyiOlJUeM C pSCUJMpHeMbIM n/13CTW- 

peM, Bbino/iHeH Ha P3CCto»hmm X ot BepxHMX 

TOPUOB nOABMXHblX CeKTOpOB B npOAO/lbHOM 
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ceMeHMw noc/ieAHwx. onpeAfc'»*eMGM b coot- 

OeTCTBMM CO C/ie£y>OtMeft 33BMCMM0CTbK): 

X=^-H(0.3 + sln£). 5 

«*Ae L - j\n\AHa noABMXHoro ceicTOpa b npo- 
AO/ibHOft n/ioCKOCTn; 

H - paccTOAHue MewAy npaMOfi, napan- 
ne/ibHOM npoAo/tbHow ocm Kopnyca. npoxoA*- 10 
mea nepea paBHoyAaneHHyio or oepxHero m 

HMXHerO TOPUOB POABMKHOrO CeKTOpa TOMXy. 
M TOMXOfl nOABHKHOrO CeXTOpa, M3XCMM3/lbHO 

yAaneHHoA ot npoAonbHOM ocm xopnyca; 

/3- yron Hax/iona k npoAO/ibHOM ocm tma* 15 
paB/iMMecKoA AopHMpyiomeM ro/iOBKM pa6o4etf 
nooepxHOdM noABMKHoro cexTopa. 

K noBepxHOCTM, npii/ieraiotueM k am3(J>- 
parMe. xaxAoro BToporo noABM)KHoro cexTopa 

npMCOeAMHeHU M6T3/IHMH6CKM6 n/iaCTMMbl 5. K 20 

n/iacTMH3M co CTopoHbi AMa<t>parMbi npwcoe- 

AMHeHbl npOK/ldAKM 6 M3 n/10THOM tk3hm Tax. 
HTO Kpafl TKdHM BWCTynaK)T 33 KP3fl O/iaCTMH 5. 
llpM C03AdHMM AaB/ieHMfl B yCTpOMCTBC, 

Tpy6MaT3fl AMa<t»parMa 3 pacwMpneTCsi m pa3- 25 
ABMraer cexTopw 4 ao ynopa nepe3 nnadwpb 
8 b peMOHTMpyeMyto Tpy6y 7. dpM 3tom o6pa- 

3yK)LMMftCfl Me)KAy CCKTOpaMM 60X080M 3330P 

nepexpuBaeTCH BbicTynaiouiMMM MacTflMM 
nnacTMH 5. xoTopue npMKMMaiOTCfl AMa<t>par- 30 
moA x onopHbiM nosepxHOCTRM cmokhwx cex- 
Topos, a xpaa npox/tdAOK noArM6atOTC** 
aaxpwBaq ocTasujuecfl 3d3opbt no xpasiM nna- 
ctmh. npn npOTwrnaaHnn ronoBXM leoes nna- 
dbipb cexTopu 4 Bee apeM* oct3iotc» 35 
napa/inenbHbiMM ocm to/iobkm. flpw 3dxoAe 
(m/im BbixoAe) royioBKM b n/iacTwpb 8 cexTopa 

HdKJIOHflfOTCA flO OTHOUieHMIO K OCM TO/IOBKM. 

npM 3TOM MAer To/ibxo nepepacnpeAe/ieHwe 
x/tMHOBoro TopuoBoro 3d3opa y c AayxcTopoH- 40 

Hero H3 OAHOCTOpOHHMft 2y M aicc. ho o6pa30Ba- 
hmsi cxB03Horo xo/ibueBoro 333opa MexAy 
4>naHueM 2 m cexTopaMw 4 He npoMcxoAMT. a 
x/iMHOBbie 333opw 3ano/iHRK>Tcn npox/iaAxa- 
mm M3 TK3HM. Bbino/iHeHne pa6oMeft nosepx- 45 
hoctm. KOHTaKTMpyiotueM c pacuinpsieM WM 
n/iacTbipeM noABMXHbix cexTOpoB co CMeme- 
hm6m MaxcMManbHoro AMdMeTpa, npMBOAMT k 



mx napa/i/ienbHOMy nepeMeujeHMK) a paGoneM 
no/io^eHMM 6e3 nepexocoB, mto co3Aaei m3m- 
BwroAHeiiujMe yc/iosMn pa6oTbi f\ni* cexn>poB 
m ynpyroM Tpy6M3Tow AMa<t>parMbt. yMeHbiuaeT 
oceabie m paAMa/ibHbie Harpy3KM Hd Aeianu 
ronoBKM m HacocHo-xoMnpeccopHwe Tpy6bi. 
Ha kotopwx cnycxaeTcn ronoBfca. m noBwuiaeT 
KdMecTBO npw/ieraHn« pacumpaeMoro nnacTw- 
p* k o6caAHOM Tpy6e. 

Bbino/iHeHMe topuob cexTopoB no paAuy- 
cy MCioiioMaeT 33x/iMHMaaHMe m o6pa3oaaHMe 
xo/ibueBoro 3d3opa Me*Ay cexropaMM m 4>naH- 
ueM b c/iynae noeopOTa cexTopoa. 
OopMy/ia M3o6pereHM5) 
rMApaB/iMMecxan AopHMpytouiaa ro/iOBxa* 
no 3bt. cb. N? 641070. OT/iMMaiouiancn 

T6M, HTO. C qe/lblO nOBbiUieHMR 34><J>eKTMBHOCTM 

pa6oTbi TMApaB/iMMecxoM AopHnpyKDiueM rono- 
bkm 3a CMei o6ecneMeHM« cia6M/>M3auMM nono- 
>KeHMff noABMXHbix cexTopos BO BpeMH 
P360TW. sepxHMM u hvdkhhm topuw nOABMX- 

hwx cexTopoB Buno/iHeHu a npoAonbHOM ce- 
mcmmm n^ApasmmecKO^ AopHMpyiome* ronoaxM CO 
cxpfyr/jenneM no paAMycy. paenoMy nonoBMHe Ann - 
Hbi noABMKHoro cexTopa b ynoMAHyTOM cewe- 
HMM C UeHTpOM b pa BHoyAa/ie HHO^ OT 
BepxHero m HM)KHero topmob noABMxnoro cex- 
Topa TOMxe. a MaxcMMd/ibHuft AMaMeTp b none* 
peMHOM ceneHMM pa6oMeM noBepxHOCTM 
noABMXHbix cexTopoB Bbino/iHen Ha paccTon- 

MMM X OT BepXHMX TOpUOB nOABMXH wx cexTO- 

p08, onpeAenneMOM b cootbctctbmm co 
c/ieAyomeM aaaMCMMocTbio: 

X ==^'^(0.3 -fsln/9). 

rAe L - A^MHa noABvixnoro cexTopa b npo- 
AO/ibHOM nnocxocTM: 

H - paccTo»HMe Me^Ay np«Moft, napa/i- 
/ie/ibHOM npoAO/ibHOM ocm xopnyca, npoxoA*" 
mew Mepe3 paBHoyAa/ieHHyio ot sepxnero m 
HVDKHero topmob noABMMHoro cexTopa TOMxy. 
m TOMxoft noABMXHoro cexTopa. MaxcMMa/ibHO 
yAa/ieHHOM ot npoAonbHOM ocm xopnyca; 

P - yron naxnoHa x npoAonbHOM ocm tma- 
paB/iMsecxoM AOpHvtpyiomeM to/iobkm pa6osewi 
noBepxHOCTM noABM>KMoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=~h(0.3+ sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided ly^* occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X= y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



yi = 2ymax 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
Casing 



Fig. 4 
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